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[ftffS!*©«ll] 

«8. ^t^v^sg. F*-f >iwa&s^ttm 
2~3 H^-f>w©5^©v»rn^iSBf^Kttrn 

©7£y&EJ*JT$S*l*, H*«l*fctt2ICE«© 

[S*«5] ^afiH4*^-rs^^H©«A(!l:S*» 
t blfci87JK/5>©#y^:/?F&©75/*S8-T?» 

3 ©irvrnjMciys©!*^* >a*s. 

E 5 KK«©lli£* FT5»£^. 

t hjia*7j^5>©#u^yg i ] ? »©mi~2 H^^f 

*J® 1 ~ 3 ©Vi"fn*lcE«©itt-&^ >/^s. 
[11*18] E5iJS^5©ffiSE5iJ-C^Sn«), 

« 7 ice«©]»-&^ >/x*nt:i- F-rsme?. 

[f9:fcS9] £3ft&£W-r*^:/^F©i!iA<fcfi# 
t FjfilfiS7 JI^S >©# 'J FSOjg 2~3 H^'f 
MQT&S. E*fl#^6©75/KEWT3c;**U>, S 
*B 1 ~ 3 ©VvfnfrfcEfcOIte* >/^K. 

[H#®10] E5U#^7©^SE?iJT*$ns, a 

*g9 ce*©ik&* H-rsser. 

[H#®11] ^SfSttSfTf^T^FWiiAffiB 

**t hjiitS7;i'^s>©^u^?-H«©*^*'>;i' 

*S8T&*> E*JS*f8©7Sy&E?iJT*$*l*K SI 

i ~ 3 ©^-rn*>tcE«©»^^ 

[»*H12] E5"JS#9©ttSE?iJTSSnSv » 

i ice«©i*s* w^Rsn- F-rsaer. 

[88#3H13] tt*H6, 8» 10feiyi2O^f 

[11*911 4] jWElia&A^*-a<77X5 FpT 
L 2BmI - 1 0 0 OT&S, R#E1 3KE«©ffl& 

[g|#B15] fl583^^-*^7^5HpTL2B 
m 1 - 0 1 0 0 SI** 1 3 lcE«©ffl«A^i' 

[»#E16] flJE^^^-*^7X£ HpTL2B 
m I - 0 0 1 0 T&£», BS*JB 1 3 ICE®©^*.^? 



[St*E17] t9E^^-*^9X5HpTL2B 
ml - 00 0 1 T&S. 1 3 ££«©&&*. ^£ 

[s^ji i s ] 1 3 ~ 1 7 ©^-rn*McE«© 

K £££ Lit* J&R1E&#. 

X (Scbizosaccharomyces ponbe ) H 

*11 8 lcE«©JBJH5ft#. 

[§t$« 2 o] &j»5i 1 8 1 9 ttE«©«se 

[0 00 1] 

[£MtJt©fOT#in tastt, tticttsc 

^A^^^-t«tt3T^SG«$tlfcS^i»llia©^®C 
29 &#Mm£K»fS«£&#£J8^*»'&*>/'**ft©ISi§ 

[0 002] 

[«£*©ft«] ffi©te«lC»££LT***W8&. 4ft#t 
[0 0 0 3] ^ftffl^enTV>^<©^HSa!Hi. 

50 ffiffljatiESissatwfcswBJSfc&a. -e©ai* 

fc d n 5. ©SilJg81«JS5&M£l8'h3 C t lc«t t> Ti& 
ST* &©-*?<&*#. jlS©te«-c«lcraSt&5©tt)K 
fflE**lS^«A^Rin, tefflKSgfcfc&U -tCTliJB 

w?&a©fc*ttt, i&mf&oimitoMttwz. nmz 

[0004] &m&<omm<»mmz\t3>«Dm9ii)V3.2 
40 n, e^©ai»iiciir5«iH©tt^'bi£<ff*t)nT# 

5. -€-LTJfil«®lC«S^ Jfiiei*3Aaite©©TC#D 

•rs. r©±5*&xxyyseT««affittffi©8asic 

e^-T^t^&nT^-S a.A. Liotta et ah: Lab. 
Invest., 49. 636-649(1983)) . <fc:?T«HB&IBS3!l 

PB5g©fc*ic«, iEo&xx^^ro^-rn^saiii-r 
st)©*«ra5ssnnii«fc^t#A6n?). ss«b 

ffi*<ilBa*SH£85;8r'r*©«:IS8-f* , fe© 
5? N.I. Hompbries et al.: Science, 223, 467-470 (198 
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( 

3 

6) ) . t&ifflBaH^jfaertAaBaae^fcDTB^ws 

!0£ffigT&&lS (Cflxli. A. Isoai et al.: Ipn. I. 
Caocer Res. , 81, 909-914 (1990)) ffl^SS©» 
M£m&TZ>®in (09Atf. R.M. Schultz et al.: Can 
cer Res.. 48, 5539-5545 (1988)) &i>m\if StlS. 

to o o 5] *f&wm*>\mmz. oeitBss&eft 

F <h±#»#^ t ©8£#£ft^WI£-&ifcl:: 

«ko^Kbx^«. -rfc*>5. E?ug©E?*j#*H ©7 

3-3 4 9 9 3^&$L A. Isoai et al.: Jpn. I. Can 
cer Res., 81, 909-914 (1990) &<£l£ A. Isoai eta 
1.: Cancer Res., 52, 1422-1426 (1992) ) i. Mf7 
)VfS. >fc£©±#itS^i:£*Stt;&»#-;M 5 FT 

tftasfc&«] & o 1 1» 5 z. t £«si8 tx v» a 

0ftH¥4- 2 5 4 O 0 0^, 14-300899^, 
34-300 9 0 0^£?8*J«fctf Biochem. Biophys. R 
es. Common., 192, 7-14 (1993) ) . 

[0006] z.<D&5\zmmttm&®mmm&$:iiTz 

y < , ,.£;fc**G&TS**S5££#^©*Hli 
&0, Sfc^«t<*fi^-r.5Ci:«qiL<, 1^1C6 

[0007] 

9t>ttE?»l#^ 1 ©75 /KE^JT^^ns^^? 1 F 
aME?B&*7?H) £jtoffi7»:/5>^©£#H# 
Tfc©ffi£# (S«f|H8M&?>rt*)l) £, fl&fc© 
fc¥M*>/X*JS-^^F££&l::ft;LT. ffl&fffi 

&?ZZ\t\Z&Z. 
[0008] 

%&mmi>, m&G9>/vr%&!km-rz>z\t\zim[s 

jis* yn v mikmm w?- \z®m&?*:iB.fr& 
*, n$fttziR&?L'<9?-zm3im&tzm\L. mn 

W^ft©^£j§l£L®*«»:^3t>©T&S. 
[0 0 0 9] -r/a*5^*«WlC±n«. khjfaffl7;^ 



) #B8¥8-53 500 

4 

s. >©#»J F«©4>&< tt> l o£A±©BfS©ta: 

[0 0 10] ZZ.-V, ±E±SffittSWrs^^H© 

5/**S, ft/M**^**. mi~2 F*-f >ra*S 
^«SS2~3 H^-f>K©3-fe©^-fn^lQiSf^L< 
lic:n&©ttf£©i!&*£fctf©{fcET*£©##3:L 

[ooii] *fc*«wicintf. ±ie»-&*>/'<£ss 

[0 0 12] *fc*»Klc«kn«. ±Efflfc;t^:J'- 
[0013] ^e.ic*5s^icin«. ±S2Emeft#£ 
©SMi^&^g^sns. 

[0 0 14] KT. *55MlcoV»Ti¥i£-r-5. fcfc !"£ 

[0 0 15] ±*£Ufc«fc3IC, EJ*J#*I1©75 7KE 
JjTiSns^yfH F) ttM^7 

>^©^a»^t©^fl£ «@s#) a*anfc 

w^w^^®ie^»ir«fcof^Si$nfc'b©-c»o. 
±iBjsi£^a«^^ f ttumrji-fs. >£<omm<t>ts 

[0 0 16] #fBW#e.«. kFjfilfS7JP^5>^>^ 
^S©sK U F«©0f3E©(4SlC«5<E»IB^^ 
FS«A-r-5Cltlr«kt5T. t FlfiLf87)V^3>©^> 

^x^wicf^fi-r •& ^ t icffiaufc. 

[0 0 17] HrlfcMfcte. Fjfllffl7;^5>S:3 

-F-r-s»e^t. jB(g»s§^^F*3-F-r-5a 
e^^-tn^n^Kt, ^©^u^^fs©^© 

[0018] t Fjfaf97;p^s>&3-F-r«>aie^ 

ics-r-5i5CBfea:Lfc'b©*tfflu5©^«tvi. 
hjfiifS7)u^'5>ae^©^®©fc»irffl^5^ 

NA7-f ?7 'J — <fc 0 !/7Xi FpILMALB5 (S 
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5 

fi^&ttsaiWftBHifc^A^) ©SQEBifiPvu I I 
-H I n d I I I ««-S7 r D-^tUT^D-->^T 

A-&*>©-e*-5. *«e«ic*^s rthjiaflST^s 
>j .ttt. une-r^r©^©*)©^^*. 

[0 0 19] BScXCD^ftgBttTftSlBe^iaS^^H 

ae?»A88ffitt. 1 f jfc«7;^5 >©# u f 

gffiKftEbTfcO, *V3£<«fl>§£««-r*££©fc 
l^ftBTi&SJliJWfrSbK fllAtf* 7S/5fcSS (N 
*2.Vitt*^*->;U*« (C*S8) t F 

Jfim7;i/^S >©a#»jg©»j£Kie«£R&3fcV>i: 

(Xiao, M.H., and Carter, D.C. Nature, 358:209-215, 
1992 ) , 3i»5H/-f>Offl, ffcfc>£S§l~2F 
*^>Rr]i&SWi3i2~3 F*-"f ^Bflfc. *ASMfc©& 

[0 0 2 0] t hJ4Hf7JU^5>JEe ; ?-©5fe^tt, A*. 

ns , b©TS.n««kn. axu<tt. tFMit7;K/s 
>*Ket^#ttbfeW3itf«<4Ti&D, ^sw 

©75yKE?«*-«a!Hb*V^i:i:^«C> %£E 
flt>T#-5fc*tt£Kbfctr>::£a<S*U>. £JUt©&* 

b*t, 7sy*«*«ty:*;^*->;v*«8^«iiEBi!i 

A f 1 I I ISJWSMi*. mi~2 H^'f >WICME9 
SfSH i nd I I I«»rffi&£, S§2~3 F*-f >MICK 

hv*e c o r i gt$r6&&&-tn* f n*A-f *©a<gfc 

»l;bK fc*5, fHIB»S&18»&ft$AS<»:bTtt» Mi 

s. 

to o 2 1] -etT, wm^.m^zr^vi&& : f-<omx 

fc£IS£lit£* >/X*SS*3- YtZ&BrT- Sr^fif 

[0022] ±&v>wm®&«.7 : ? Hjie^© 

JtgE*J«. E5fl## 1 ©75 yftEaraftStlSl? 

5 t HS3-Hr-5 , fe©T»0. si&wictt»aot>©» 



) ftBW8-53 500 

6 

(cffl^5«iifflte©3 h*>-ffiffljsa{c^t)-B-fct)©**i 
<, gfc££gTteffiSn*3K>SfflV>TK&r-r*© 

[0 0 2 3] CdT. ffl^5!g±8BtetUTtt^lClS)£ 

fi3*FTiS*T£*l&£«!l**<fc<, (Es 
chericbia coli) . #ffl»SfL ttm S 

*©* >/^g©ffi»!S:aiRa«tt»5^»^(tt^ 

fcft;fr©X> H h*-»^#tt-r«)«^tt. SlfcfiiB© 
*84&fcft*i5Jfitt*<«&9. S?i£b<&H. Z.<Dlttbft 
£b<tt, x>FF*-»£S*1\ JS**j£fettStU 

KlbtliaB&lCifiHSHStOfcSn. £DXftfltlC&V> 

yAD5t7 • #1"* (Schizosaccharomyces pombe ) 
*t**>#3;bH. COW^yADS-feX • #>^C5I 
tfcibTtt, 03;l«fF&#^ATCC 3 8 3 9 9 (leu- 
32h-) *>ATCC3 84 3 6 <ura4-294h-) <?tUT7 
/•J*> • 94'f'1i)V3-r—' Zi]s9 9 sa> (ATC 

■6. 

[0 0 2 4] bfc#oT#fSI8fc:*J^T«. E5U##1 

W ->VU-f *D5-feX-#>^T©?S«SltMaJ5:3F> 
fcffl^TKfrU -&j£bfcfc©T&S©J&*#8;bV>. -> 
4 /1r?*DS« • *>^©S33 F>ffiffl«Stt, M 
A(f A. Nasim et al. : Molecular Biology of theFis 
siou Yeast, p. 263, Academic Press (1983) &fr<b%) 

e?ij#^2 5©tgsE5>JTS$n«>»e?-^s , b»a-e 

ft«&0)ltM«1«. Wfr. -&«L.& (fcfc'b, Efttt* 
2 5©«SE?IJ«, aRBItt^y^JV (ATG) feiV 
BR^T^^^ (TAA) *#inbTV>*) . ft*S» 
40 Jte^©f^K (^«) »4. hUXZ?Mfe (Nuc. Acid. 
Res. 10, p. 6553, (1982) ) ■*>#**75^'f FS (Te 
trahedron Letters 22, p. 1859, (1981) ) fc£©8*© 

*V>. SfcDNA'&Mffi (DNA-»"feD--ftF-) « 

[0 0 2 5] ^IC, ±E©«k5»CbT^Sbfc»f«©)B 

50 T*oT. «<E»B»lk«^>^^fl«dQific7ftli» 
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5-tX • #>^ft!t±£T**1-*fie ; FB?i^i ? *--P 
TL2M mm¥ 5-249 3 1 0-^SHfflS) 3>ft*rfiJ 

10 0 2 6] *^T±EiSiftA'<i'^-SSiaitertlC 

OffSC 3>tT5 L >'haaKffi, T^r-T^X 
hS. 'J >&*;V$"7i>#8:ffi. xWha^V-v'a 

flflAHWtt'J^CkS (K. Okazaki et al., Nucleic A 
cids Res., 18, 6485-6489(1990)) mz£z>T%l&i:< 

[oo2 7] z<D£5\z\sX%t>nrzBniK&#*mn 
tz>z\t\z&K). &mm*\zmimm%i&&9>M>m 
wmsiznz. ;infti>$fl©7j*rcm«u ®-&i-<ko 
mm.-rzz\t\z£K>> ewt-rsjas^ssa^w^ 
&ns. 

[0028] zrztbnism-s.'&to'v 

$>9. YPDS«&t'©*8S* (M. D. Rose et al., 
"Methods In Yeast Genetics", Cold Spring Harbor L 
abolatory Press(1990)r) MBig»fc2©ad>fcift 
(K. Okazaki et al.. Nucleic Acids Res., 18, 6485- 
6489(1990)) ^sftJilUfcClttfT^-S. }&ge»#©ffi 
Stt, Sftl 6~4 2t, »SKB2 5~3 7'C-e, 
8~168»5ra. Sf*L<tt2 4~7 2^Wfr'5. 

[0 0 2 9] «««J+l^±Ufcia^^W^S©»BI 

»s©s*5fij«-r5*a, s«f. E^aja^fcBy^m 

nvh^7 7*-g©ffim©gftfiJffi?"$7jfc 77>f 
-x^-i;nTh^7 7^ -S¥©ftg«8fntt ftfUfflT 

ssfijffl-rsm «m^«aacS!j^©^«^©ii^ 
[oo3o] me -asufca^^w^HroaiB^ft 

tt. 7sy8m 7$;*mm. -'AtommvviZ 
ic«fco-t©«ji'&W6*»tw-r«)Ct*<-r#-5. 

[0 0 3 1] &*5. *3B«g&cK E5US©E?fl«# 2 © 



7 5/KE?flT&Sns«-S$'W^»tt, tM4lfl!7 
KZfS. >©# U H«©N*«SlcE5flS^ 1 ©ffifc 
^IfiS^y^HS^ALfcfcOTfcD ;E5iJ#^4©7 

7 , 5>©*'J^^5 1 H«©B1~2 >IWCB&IS 
^l©JSG^iaS^7'9 : r ! «:3!Abfct)©T$.0 : E?fl 
S^6©7S/KE?«T^Sn*Bt-&^>>'^Htt. fc 
hl!afB7;i'7"S>©# , J' , WF«©SI2~3 F*f"> 
RBKE^S^ 1 ©JBG^IfiS^y^ FftWAU&t)©-? 
10 &0 ;E^J##8©7S/KE^J-C$sn*»£$'>^ 
?gte> t hilrlS7;U^S>©*U^7*9 : -H«l©*;i'# 
*->;V*J8lcEWt 1 ©JI<E&IB£'<7>Fft3*AL 
fc.fe©T»5. E$9#*t3, 5, 7feii;9©fiSE?0 
li. -tn^n. E3*l#^2> 4, 6£«fctf8©&75/ 

[0 032] 

[^SS«] aT©HS5«l-«tt)*5EW£±Oft^Wlcffi 

9j-t*. fc£u *5gwttiin^ffliiffi«!icj:t)-€-©a 

fffct3V»TB. ftlcE«Lfct>©SWVra~ 3IK»»T# 
ffl^taTViS^ffi (0!l^.fil. Sanbrook et al. : Molecu 
lar Cloning. A Laboratory Manual. 2nd ed. Cold Spr 
ing Harbor Laboratory Press, Cold Spring Harbor, N 
ewYork, USA, 1989.) Icfttafc. 
[0 0 3 3] mmM 1 ] SMK&fflg^7> H ft 3 - F 

-rsE5fl#^2 5©t&g£j*j-cs3nsiie^©f£$j 
&&mm<D7s.;miWG:*>t\z. i/'/^^Dst 

X • #>^©3 H>ffifflSSft (Nasim. A. et al: Molec 
30 ular Biology of the Fission Yeast, Academic Press, 
1989, p263.) IC-&-B-T. E^J## 1 0 *«t(^ 1 1 ©£ 
SE59TSSn5 2*©— *®*"J=fDNAft, DNA 
a»l-&^B (Applied Biosystems) ftfflV>T-oJ£l> 
fc. fcfc. E*aj#*t 1 0 ©igSEfltt. 5 ' $Jfl£MH 
BSiBamH I ^©J* AS&tttMi&a F>ATG&» 
3 ' JfcigKlfcS&n F>T AAifHIEBMSSH i n d I I I 
^©}¥Ag^ftiSAL>fc3I£ : P©-fe>XfgT*D, E?« 
l©taSE?'Jtt-t©7>5 : -t>XfilT*<5. 

a. «$s&. cne>2*«:7 0'c-c7n- , j>^ r bfc. 

40 [0 0 34] -7j, JltltttB'JKT^XSFpUCl 9 
(SSig (tt) S» ft. ft|£$$BamHI (SSi§ 
(«c) S» *3«fctfH i n d I I I (Sfiii (») S) "T 

K©S. 7*D-xyMg»»L. !Kl2 6 0 0«S^ 
«CffiS-r«>^>Hft«)iaU» DNA-PREP (ffiffi^F 

m m ftfflv»fc^7xt-xiiT«aufc. 

[0 0 3 5] Ctl6^©»r«rft. DNA7^y->3 
(SSii («c) SS) &fflV>T?-fy-v3>L 
fc. cnft^8BBJMl 0 9» (SSifi («) SS) IC» 
50 ALT»SHE&Lfc&. 7>tf->'J >fflttft8%. *0 
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X-gal TV- h±Ta^D--"$:fi^t^#yT>f 7 

^W^BamH I &&ZfH i n d I I I 

K»7 0£g»CD«KtKtf'ft^Tp I 2Aft?§fc. 7^ 

rtU-SDS&lCftoTp I 2 Aft*ftBSU MII5ff 

5 0fiiE^]^o^7^5 FTft*C£ft*6Kb 

[0036] immm 2 ] ge^j#^ 3 amimiasus 

^>/^S&fc^£^fr&S^*--pTL 2 Bm 1 — 
1 0 0 0<Z)fPH 

b MffEcDNA7< :/5U-«kDpUCl 9±lci?n 
-x^bfcb: hi»7J^>cDNA$af(!:l 

^-£J8^TPCRii(Iftfrfcl^ *ViTiBIIB»»N 
c o I (SiBiS («0 SO fccktfH ludlll K<fco 

rmsssiis (&#mfc) ftfrfcofc. 7x/-ji/tttti, 
nu »i 8oo«HBtfc*a-r*/x>H*«aiu d 

NA-PREPftm>£#5Xtf-XftTft®U JfA 

[0 0 3 7] S&lCElftfcttMl;:, y^7^D^tX 
• #>^3£S^*-pTL2Mftffljtbfc. 

Tft£ (&8¥5 - 2 4 9 3 1 O^WfflS) • a~FK* 
©«*#ftftjfr<*. 

[0 0 3 8] ^-pRL2 M©f£§4] £f\ 

<DJ5&-Vm9i2tirzx> cD4 CATftB amH I T3J#r 
U CAT»fc^ftl$S&^y--S'3>U pcD4 
Sr^SlLfco pcD4ftBamHITSS5H2JtKU W» 
*Bfcbfc«5<y-$'3>LTpcD4B««2»bfc 

«MI¥5- 1 5 3 8 0*i4HD o 

[0 0 3 9] C©^5X5HpcD4B*ftlia»*Sa 
c IT» *MftT4DNA#y*7-i?T¥»fl; 
U S6Kl*IR»*BamHITfflflSl/fcft» 7x/- 

4 5 0 Ofig#tCffiST*DNAftra&bfco 
[0 0 4 0] EhfcliMfc. t hS*6#*fflSa** 

©Hib-/1-yc DNA^ (PCD^ J 

T^*fc hU#3J!^>I©Jtft?E2W (Nature, 320, 
77,(1986)) ©3%, *>/19)TON**M7£yBE 

wsa-nns osaoifi?E«DNA^D-^ 

K±gftn-KT*t>©"Cft*;i£ft$l©b£o 5t#b 
&0a->ftp c D 1 i po I ifc^ttfc. «$B8¥5 
- 1 5 3 8 0*fi» . ^Lt^th'Jifo^I 



i6£T- (cDNA) pcD 1 1 po I ft 

SHBg«Xmn I feWB amH I Tiftlfc^ 7i 

£ic7#n-xy;vm&*S)&> tf^xif-X&KJzo 

Tttl 3 0 0^#fc«3T*DNAfttt»b&, 

[0 0 4 1] iDNA^7^y-y3>l/i:^ Cftft 
*KgDH5«c 0S#8 «*) S) \zmALTM%m& 

tt5^^-pRL2L (0 5) ftttofcJMMESM* 

[0 0 4 2] Cl©U#3J|/5 1 >I%a^^^"-pRL2 
L £fH®#*E c o R I 43<fctf H indlll TiSflS 
U 7x/-;WMH. x*/-)WUR©*. 72fn-X 

IC, HpUCl 9ftMBBXEcoR I 

*5<J;TC/Hi ndll ITlHfcU 7x/-/W*ffl. X* 

0*96 0ttS»fc«MSTS/1>Hft«J0tHU **;W»6 

[0 0 4 3] cn6W#©Bffrft5<y-^3>«>** 
*BBDH5«S»«lE»UTI»tn^*-pR 
L2M (0 6) ftXiMJ— X>ifbfc. «»*SEM© 
«S*5 cfc ««IBBI*»B©fP»* 5 B ft 

seitftffiKUfco 

[0 0 4 4] K^-pTL2M©f£K] ±ISpRL 
2MftttfflfcU ^U^x^+vUtfJ^U^F ff- 
50 TTGACTAGTTATTAATAGTA-3' *±lfcfrU r^T***^** 
ZVit^Y 5' -CTAGAATTCACATGTTTGAAAAAGTGTCTTTATC- 
3' ft^fc^'fT-ibT, Taq*U^7-^ffl 
^fcPCRfc*oTBtt»M-fc*«b&. SflES&Sp 
e I *3<fctfE c o R I U :7x7-JI4MH. 

x*/-;Mt»©«. 7^ d -^y^m^ibic^ o *s 

XSTfUKbfc. 

[0 0 4 5] cnt«S»JlC, pRL2Mft^BB 

ISpe IisWEcoRITfiftU 7x/-;M4 

o»4 s o o««#fc«sT*/t>Fft«otHu #5 

Xlf-XftT«fibrco nnSffl#©«H"ft5-fy->' 
3>CD^, ^BBDHSfltftJSRGAbTBttfr*^ 
^^-pTL2M (07) ftX£U-X>^bfc. 68^ 
tt»E5»OBB*J:tf»IB»*»BO#B*6Btt©^ 

[0 0 4 6] C0D<t5tCbTf^5JbfcpTL2MftSfa 
»i8A f 1 I I I fccfctfH i n d I I I T-SfBlkb, 

$U5oo oaa»fc*3-r*/t>Fft«KaLfc. 

^ [0 0 4 7] -tbT±B» A»frtJ10*a^^-p 
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>vtt. ^n^iSDHStt (Mft® <«o m \zm 

X\sTMn&&h1Z&. l«0^aHpTL2Bm 
aSltfc. 7MU-SDSttl:aoTpTL2Bma 

[0 04 8] £SlC*SBmTfe§JUfcp I 2A^S 
:/^V-£ffl^TPCR^l£fTfc^ fflfKgiJSNc 

o i £<fci*A f i i i i \z^x^mm^nfsioft. 
7x/H«iii> x^y-;vtt*tCcfc^«Slo^ 7^ 

[0 0 4 9] £(D»£^IWt<h±t2pTL2Bma©fM 

KSsssNc o i (gs^ffl^ 87oo ommn 

IC«^"r<bn>F^DNA-PREP^fflViT8l») £ 

y-y 3 >lL un^iSDH5»:$ALTfS 
«£&Lfc&, IW0^5HpTL2BmI-lOO 
0£ftfc. 7;V*U-SDSffiiC8£oTpTL2BmI 

- 1 o o o £±fifiB5!U fHK»&ife@<of£SM3£t;ig 

SE^Jft^lCcfc-pT, E$AJ#^3<affigE3*J£f^fc:/ 

[0050] i&mm 3 ] m&mn s <Dmfc&m&M& 

9 W^SJSfi^ fc^t^^ P T L 2 Bm I - 
0 1 0 0<Df£K 

thffffiacDNA5^^^U-«i:0pUC 1 9±(C^D 

T, EJ*J#*tl 2*5<fctf 1 4<0£SE#IT^2n*:/7 
>fV-£fflV>TPCRJ@i|g£:fTfc^ 3fct>-ettIBS*N 
c o 1 fcitf H i n d I I I fc«koT5|t«BIII«SfTfeo 

7^D-xyjma*»L, *55 5oms»tcffi^"r^ 

A>F£gjttiU DNA-PREPSrfflV^c^^Xtf- 
X&TlftKU if AlKtf- 1 £ Ufc. 
[0 0 5 1] Cnt^&JlC, I^UcDNA^i 

tLT, 5*5cfctf 1 3 0:£SEm?^£ft* 

y^-fT-^ffl^TPCRli®$fT)4K Jfc^TMIHB 
»H I nd I I I JCtoTSRiBBIftSfT&ofc. 7x/ 

-MftHk x*/-;WMfc±*IIM®ft* 7#n-A 
U *51 3 5 0*tt»fc*3*"*/*>Fft 
«HBU DNA-PREP£ffl^fc#7Xtf-XftT*S 
SSU ifA#r*2fcLfc. 
[0 0 5 2] S^CCftttegiJlC* §£$011 2 1*0 

*-pTL 2M£ffl&U C^^^-pTL 2M£r$I 
KBSA f 1 I I I 43<fctfH indl I I T-Sffifl: 
U »5 0 0 0^S»CffiSr^A>H€:«fflbfe a 



[0 0 5 3] ^LT±ffiJf A»rM-2*i:C(0^^^^ 
- p T L 2 M(0±S^(SB*ICcfc^-SiHfl:«!l t OS- 3 
DNA5-Y y-ya>+y K£fflV>T7-f y— : x 
3>L&. cnSr*ffi®DH5*lC«AUT^©e^L 
fc&, gW^7^^HpTL2Bmb$ifc. 7Jl^ 
U-SDSttlc8EoTpTL2Bmb£*&$SU M 

[0 0 5 4] $etCSIffiWlT^5JUfcp I 2A$r»S 
JO tbT, E^J#^2 l*3<fctf2 2£>:ft£E#ITSSft£ 
y^-f^-^ffl^TPCRii'lSrfT^^v f0[fi»*H i 
nd I I I fc^oTsMIWfcfTfrofc. 7iy-WH 
UK x*/-;Wtt*fc**IMM>*. TiMJATSPy 
;MMWMftfc.fcD»7 0&g#ICffll!§T£A->F£«ttJ 

[0 0 5 5] £<Dfie^ltftt£±fBpTL2Bmb(DfH 

(eb&h i n d 1 1 1 mvcm m&mwk* *57 o o o 
tta»»c«s-rs/t> k&dna- p rep $jflwc*a 

S) £Ofh2*£* DNA7<y-va 

TJgfU£&Ufc&* l«07 r 7X5 HpTL2BmI- 
OlOOSffc. 7JV^U-SDSSlCfi£oTpTL2 
Bm I - 0 1 0 0 ft*«ll»U fHfE#*i&0Ofe§l*5 
^t/lSSE^I^oT, E*»J#*t5<E>;KgE?iJ£8 

[0 0 5 6] [£lfiftl 4 ] E#1S^ 7 <03SBK^ffi^Bi^ 

9 yn z nmte?&$ts&m'<? j^-ptl 2 Bm 1 — 
ooioof^s 

b MffKc DNA^-f^U-iD pUC 1 9±lc^n 
50 -=>ifLfcthJlll«l7^5>-cDNAt»atL 

^V-£Jfl^TPCRii*I£fTfc:^ JfcV*T«Ha»*N 
c o I &&ZfE c o R I (SiBiS (ttc) 8) »C,i;oT* 

fflisffl^fT^ofc. 7x/-;natti, x.?/-)iitmz 
&z>m&<D&, 7^D-7,y^maacB!)b, »noo 

&g#lCffi3T£A;>F£«fflU DNA-PREP& 

[0 0 5 7] cntttMK. HCcDNAtM 

tLX. E^JS^l 7^ck^l 3<DiggE5*JTS$ft£ 
40 77^^—&m^XPCRM1M$:fTfc^ ^XUfSM 
%E c o R I *J:i;H i n d I I I lC±oT*®IS|®5S: 
ffttofc. 7x/-jm I^Z-JHttltiSlllB 

7^D-Ay;v«a*Kiu, 3Ki7oo«s»tcffl 

S-r^A>H^^tHL, DNA-PREP$ffl^7 
[0 0 5 8] ^^ic^nt^ffjlc, fiscal 2 CD$££!^ 
^-pTL2MMSU u©^^-pTL2MS:tl 

mmmA f 1 i i i &&zfH indm xzimm<t 
so u 85ooo«s>t*ic«^-rsn>h # s:«aufc. 
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[0 0 5 9] *LT±82#A«fr 2 *i Cafes'^* 
- p T L 2 M©±SB«!lK»fS»C t ©ft 3 

fc&. l«0^7X$KpTL2Bmc4#fc. 7^* 
U-SDSffilCftt>TpTL2Bmb§;*:firaHU ffl 
IS»lR»0©^K*i(^fiaE5iJft^lCj:oT> IW© 

[0 0 6 0] ^eiCHlSWlT^fiL/fcp I 2A&8S 

tux, E?y#^2 3*±r;2 Aom&mmx&ztiz 

7*7-fT-£fflV>TPCRJii|I£frfcV>. MHUMtEc 

x^y-;wa:jRic±.5«fi©a. 7i"j;w75 ny;v« 

[0 0 6 1] dOfie^BrK-t-LEpTI^BmcOfSI 
ISBMSIEcoR IiHHt«!li:©ft2#£. DNA5-fy- 

HpTL2BmI-0010 7)Vtl 'J - S D S 
SlC8£oTpTL2BmI-0 0 1 0&*fiSI«U U 

[0062] mmm 5 ] E*«#*t 9 ©jneinssia^ 

* {; nmts? *1ttS9m«ir 9- P T L 2 B m I - 

0001 oftm 

kMffBcDNA7-f77'J-J:0pUCl 9±IC*D 
-=.>!fL1it hJtofU7;l/^5>cDNA«:ttl!i:b 

t, e?>JS#i 2*s,i:tf 1 som&Emr&ztizf? 

'f7-&fflV>TPCRig<@S:fTfcl^ *»TMRW*N 
c o I fcitf A f 1 I I I K<koT*igilifiis«:fTfco 

7*n-xyjvma*s!ib, tti 8 0 offis»iciaa-r 

■5A>HSr«tBU. DNA-PREP£fflV>fc#7.Xt: 

[0 0 6 3] JintttSJlC. *iSW2©«^ill 

?-pTL2MSfflSU CO^?-pTL2MSSI 
SBBHfiA f 1 I I I H i n d I I I T~S^{k 

u tt5oootg£ftic«sr*A>h , £«miLfc. 

[0 0 6 4] ^L.TiEifAWfrtCroSS^i'^-P 
T L 2 M©±B$IS»$IC«fcSH£i8fl;i8l t ©W" 2 * 
S. DNA7'fy->3>*i' hSfflV>T7'fy-v'3 

ft, BW©7*7XS HpTL2BmdSft. TWfc'J 
-SDSS»C«£^TpTL 2BmdS:7cSS98JU SHE 
BWSB©{1sB:fe«fctf£SE;Wfc£lC*^T. @«©lt 

[00 6 5] ae>lC*S60aiT^»Ufcp I 2A*SIB 



) 4$R!¥8-5 3 5 0 0 

c o I fc<fctfH i n d I I I ©rliftCi^T 
«fc**i}S©&> 7i"JA75Hy;wma*»tC±Dtt7 

o&saicffls-fs/oFfcwtau y^&etau-c 

[0 0 6 6] C©3S& : f-»iM-i:±EpTL2Bmb©a 

esssa f 1 1 1 1 ssitfe mftmrn. w ooom 

S»»CffiSr*A>HS:DNA-PREPSffl^T« 
K) £©tt2*£, DNA^'fV— >a >**ry HSrfflV* 
> T7-fy— >3>bfc. Jin€r?cffiSDH5«5lCi»AU 
TJ&HlS&Lfc&. BM©7*7X5FpTL2Bml - 
OOOlSffc. 7;i/*'J-SDSj£lcat)TpTL2 
Bm 1 - 0 0 0 1 £*fiSIHU fHIS»*i&0©^fi*3 
±U!igSE?iJ*S»c«fc oT, 9 ©^SE^SS 

[0 0 6 7] CIT^Sl/ft;pTL2BmI -000 1 

OT*l:pTL2BmI k&MCtZ. 
[0 0 6 8] »a^^-pTL2Bml 

5 ->V-9-y*D5-feX • #>^©n-f->>g#tt8c. h- 
1 eul-3 2 (ATCC383 99) 
g'>e»MB- 1 euTl 0' «IS»/m 1 
£W2-e-fc. jS'C^S, *l;:«k*ttB&i o« ffl&JSc/ 
ml IC*-5«fc5«Cl OOmMftS'JJfA (pH5. 
0) KIKSU 3 0t:T6 >*3L^-M,fc. 

*■©&. ±fBK»«c i o o n i ic. MmMkP stir 

ififlsbfcp AL 7 a. Okazaki et al.: Nucl. Acids R 
es. 18, 6485-6489 (1990)) 1 h g*$«fctf2 u g©SSS! 
^^-pTL2BmIS10tf 1 ©TEAs/7y— I* 
W S^Lfc^ffiSlnA.. 5 0%PEG4 0 0 0S2 9 0a 
lDPAT±<ii-&Ufc^ 3 0fC6 0#IW, 4 3TTC 
1 5t>W. SilTl O^MOJBI'-f^^a^-hUfc. 
^^T?S'£.>»«lC«fcDPEG4 0 0 0Sr»*Ufc«, 1 
ml©««fRl/2YEL-Leut«abfc. 

[0 0 6 9] d©«jsiRA>e>i oo w is#siu se> 

IC9 0 0 a 1 ©fc$tS8tl/2 YEL-Le uTMfrfRL 
T. 3 21C3 O^H'f >*a^-hL&a. 3 0 0^1 
S:g'>«55«JfiMMAtCX7*U5/ HLfc. 3 2 "CC 3 B 
W-f>*a.^-hlx. »e>nfc»S<Eft#S:G4 1 8£ 
W 2 5wg/ml'ttrYEASifilC^U $e»lC3 2'CT 

[0070] cntttgijic. se^ias^^H 

p TL 2 Bm <&8l¥5-24 93 1 0#W8iS) IC^ 

>hU-)l£L1t. **5. ^7XSHpTL2BmliK 
T©ipCbTf^SL/fc. 
[0 0 7 1] [^7^5 HpTL2Bm©^fi] SStf 
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7'JU:/S>cDNA£'&tK^*-P I LMALB 5 £ 
BffltU *U:*x**$'U#:*£l'*9 i r I S'-AGACCA 
TGGATGCACACACAAGAGTGAGGT-3' £ ± * U zf?^* v U 
tfS^M-^H 5* -CAGGAAACAGCTATGACCAT-3' S^jfi^ 
7-f7-i:UT, Taq^J*7-1?£^fcPCRI;: 
<fcoT§M»rtf-£Jii8Lfco MHMNcolWtfH 
indl I IT!*«B»U 7x/-;l/}ftm, X*/- 

;uttR<^& 7^n-xy^ma*i&^<t o*5 i 8 o o 

«»bfc. 

[0 0 7 2] cnt«S»J^ pTL2M*MRS*Af 
1 I I I *5<fctfH i n d I 1 I TtBfbU 7x;-i« 

tti, x^y-;i/ttR<7)^ 7Uu-7,>f)mmkmz& 

D»5 0 0 O^S^ICffl^f 3/t>H£«DtBU #5 

[0 0 7 3] cn^^#oer>t€:^^y-V3>^ 
*B§KDH 5 tt^@€ftlTSWi:t5^^^- p T 
L 2 Bm (0 8) £X£U-X>^Lfco B5#&SE?« 
©*B* J: MB»*»B©«sB# "5 S W<D^ * 
fc*;i£:£?fc&Lfc. 

[0 0 7 4] [££fl 7 ] ^Ste&#©ig«:fccfctf Mlffl 

StttlHG 4 1 8 (GIBCO BRL ) £ 2 0 0 /i g/m 1 0) 
SffiT^tTS Om 1 OYPDSffi [ (2%^;U=i— X 
<«3t*S& (80 H) , U^M^hX+X (Di 
fco ) , 2%rtt?h^7h> (Difco ) ] \Z. &mM6 
T#«UJt»Jl«W*«**U 3 2 < CT5BPiSig«L 
fco ^COSSJS^eiO 8 B0>Btt*BBU ifc®&* 
5 OmMMJXffiKKSiS (pH7. 5) TBBU j@ 

DSjg&fcill*., 8 0*CT 1 5#fBjMSLfc. Si^RI 

[0 0 7 5] CfttteffJlC, mG»tB&V&9>W?K 
itg^£l$fcfc^±IBpTL 2M^tfpTL2Bm$ 
SALfc^Sfc&tttC^Tt), H«©3W*T««BB» 
m«K£tt3iU *#x^:/::>bn-jl^Lfco 

[0 0 7 6] [#|J6098] SDS-sP'JT^'Jjl'T^ H 

SDS-PAGEICi:^T, *JS«97TfPKLfc&^H 

fc« Jg«^0 2tc^fo HB*69!&*fc«fc5fc. pT 
L 2BmIICct^)^H<E«*T«, 3>ha-Jl/T&5 
pTL2BmK<k*^g<teft#£Jfc8UT, ^15 6 
9, 0 0 0OA>F *Tt5"T) J8£#ffl 

l, 0 0 0<DfcE (HB*, **T^"T) ir»BUT^ 
*>WROZ Ofcg&T&ofc. 



9) ftB8¥8-5 3 5 0 0 

i$ 

[0 0 7 7] [£560119] VX7.jr>7UyT<<>tflZ 

7 T^HU^ftJBKC^AXOBBBttUBKC 

r> ^T*1S0J 8 t fflRtZ USDS-PAGE £fT& t> 
fc. »Shfc$MHfePVDF« (Bio-Rad ) 
ae^HS^^HfcttRttfclffl* (A. Isoai et al.: 
Biochem. Biophys. Res. Commtin. 192, 7-14 (1993)) 
^^XOX^^Uyr-^Otf^m^ ECL (7 
TvvA (ft) 81) tC<fcoTt&tibfc. *g*£0 3tC^ 

Ejyfc*ars»^«7 1, oo o m&<D&w\zm-o 

ttHWftTS/BEM^SnTV^B^WIjrJl* 

[0 0 7 8] [ft&fll 0] ffiE»B*B^>/t^B 

p T L 2 Bm I l: i D»W»Sftfc»«fi»#*. G 
4 1 8&2 5 /ig/ml^lST^50m]OYPD 
SaT3 2^ 10BUlS8lfc& G4 18&2 0 0 

20 /xg/ml^lUvh;U©YPDi§^lClxl0 8 / 
m 1 cofH^T«(SUT$etC4 BBttBUfc. «B&<B 
®#0 4f&fi<D5 Omlyl HJXt&K&WiK (pH7. 
5) [1 2/iMOAP^SF (fQ3tiK& (tt) S> * 2 
5/zMD>f^f> (»#*fiSI m B) * 2mM<OE 
DTASdtt] KBBL«M>;»?*i;-X (K-PK 
— ^— ) £fflV>T0 < C-C&#Lfc* 12, OOOrpm 
T2 0»na^»BUfcttB*WCB«KTft»U& 
6M^7Xi?>tSKtl OmMO^mH h- 
;^£<&A,fc5 OmMHJX&BBBffi (pH7. 5) IC 

50 T5 OIClWflB-CalBflSUfcB* 12, OOOrpm, 2 
0#nB'M»BLfc±tBfc0. lMNaCK ImME 
DTA, 2mM5§7cS!^;V^^>> 0. 2mMKftl 
M^^VS^jESOmMhU (pH 
7. 5) TlOOfS (v/v) lC4 t CT*/r»Cl&SiL 
fco l*4TCTttB«, HrtBBB (7Sn» KTB 

»ix-^-D-xi 2*7A(rxy;vaiau, 

ICt?^TSDS-PAGElCT»«Tb5HPfi7 1, 0 0 

0 ©ttBKil-CD/O H*«1.6nfcB»*B»BB«« 

40 [0 0 7 9] [%BB 1 1 ] ttSB1E&BSB£* 

HJSW1 0T«BLfcB(E»BSfB^^>^^B^^* 
T, BBB©BB»*ISi*ftB'<&. Aibin 

1 e><0*ffi CAIbini et al.: Cancer Res. 47,3239-324 
5 (1987) ) KfcoTfrofc, 8um©#7tf-fX*» 

ItSnfe*-*^**^ (^^#^7 (») SI) ©7>fW 

<#) si) *b#u, sa-c-^ffija^^fc. ffifflitta 
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D->B16FE7$fiWlfc. 
[0 0 8 0] ttlfi&l. 85kBq/ml£D [ I2S I] 
IUdR (7Vv^A (80 W #ffiTT2 0tffliS*b 

o. i%0*fam7)iy$>* 4 £ts%&mzmmismm 

5&9&£tlfc [ lJ6 M I U d Rf9ft£ttE£fr83 
hit. ^r^^)V(Dym\Z\l2 0 tt g/m 1 (Db h7 

[0 0 8 1] ig«&7&, 7-f J^-«D±Ht»oT^ 
[0 0 8 2] fc*3* ±B©SOM!KfeV»THU fchMS 



il-2HM>H, Sg2~3 F**f >HJfcffli 

Btt$w«« ens t&A. en^o 

[0 0 8 3] 

K»*ic4B-r a c a t ^ 5 ns. 

[0 0 8 4] lft#oT, *«WK*»tS»««M*ft 

fflvifc*«««fcJ:D* eat* aaewMmaa^ 
<Dmti»m»w&? war* - 1*« 

[0 0 8 5] 

E^J#^ : 1 

: 2 1 



E^tJ## : 2 
E**J<E>fi£ : 6 0 8 
BH0fi:75/B 



EH 

Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly 
15 10 15 

Ala Gly Asp Ala Lys 
20 21 

30 

EH 

Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu 
15 10 15 

Gly Ala Gly Asp Ser Lys Ala Asp Ala His Lys Ser Glu Val Ala His 

20 25 30 

Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu lie 

35 40 45 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys 

50 55 60 

Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Glu 
65 70 75 80 

Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys 

85 90 95 

Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp 

100 105 110 

Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin His 

115 120 125 

Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp 

130 135 140 

Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys 
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(ID 

19 20 
145 150 155 160 

Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 

165 170 175 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys 

180 185 190 

Glo Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 \ 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 

340 345 350 

Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

515 520 525 

Thr Pbe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
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21 22 
545 550 555 560 

Lys Ala Tbr Lys Glu Gin Leu Lys Ala Yal Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Tor Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Val Ala Ala Ser G1d Ala Ala Leu Gly Leu 
,595 600 605 608 

E5fl#*l:3 ' E^lfi:cDNA to mRNA 

&m<0&2 : 1 8 3 0 E^JOftfS : 

mn<om : io &&££"re*t : c d s 

m<D»:=*m #£&B:1. . 1830 

h#D 9- : SSItt &!8&ife£Lfc£S : E 

ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 48 

GGT GCC GGT GAC GCC AAG GCC ATG GAT GCA CAC AAG ACT GAG GTT GCT 96 

CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG 144 

ATT GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA 192 

AAA TTA GTG AAT GAA GTA ACT GAA TTT GCA AAA ACA TGT GTA GCT GAT 240 

GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC 288 

AAA TTA TGC ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT 336 

GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA TGC TTC TTG CAA 384 

CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT 432 

GAT GTG ATG TGC ACT GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA 480 

AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT GCC CCG 528 

GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT 576 

TGC CAA GCT GCT GAT AAA GCT GCC TGC CTG TTG CCA AAG CTC GAT GAA 624 

CTT CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAA TGT 672 

GCC AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTG 720 

GCT CGC CTG AGC CAG AGA TTT CCC AAA GCT GAG TTT GCA GAA GTT TCC 768 

AAG TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA 816 

GAT CTG CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC 864 

TGT GAA AAT CAG GAT TCG ATC TCC AGT AAA CTG AAG GAA TGC TGT GAA 912 

AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT 960 

GAG ATG CCT GCT GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT 1008 

AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC TTC CTG GGC 1056 

ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG 1104 

CTG CTG CTG AGA CTT GCC AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC 1152 

TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT GAA 1200 

TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAC TGT 1248 

GAG CTT TTT AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA TTA 1296 

GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA 1344 

GAG GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT 1392 

CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC 1440 

CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA 1488 

GTC ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT 1536 

TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA GAG TTT AAT GCT 1584 

GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG 1632 

AGA CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTG AAA CAC AAG 1680 

CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA 1728 

GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT 1776 
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(13) 



iftPl¥8-5 3 5 0 0 



23 



24 



GCC GAG GAG GGT AAA AAA CTT GTT GCT GCA ACT CAA GCT GCCnAGGC 1824 



Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
15 10 15 

Glu Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 
115 120 125 \ 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Ala Glu Asp Gly Asp Ala Lys Thr Asp 

180 185 190 

Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys 

275 280 285 

Glu Asn Gin Asp Ser lie Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys lie Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 



TTA TAA 



1830 



E#I<0:B3 : 6 3 1 



340 



345 



350 
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(14) 

25 26 
Pne Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Ttar Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys PrOvLeu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asd Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

515 520 525 

Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
545 550 555 560 

Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 

595 600 605 

Tyr Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala 
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610 . 615 
Glu Gly Ala Gly Asp Ala Lys 
625 630 631 



620 



mmmn : 5 
mm<n&2 : 1 8 2 7 



: cDNA t o mRNA 

4$f8£g-rS2*t:CDS 
40 #£tfcg : 1 . . 18 2 7 



ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 96 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 
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2? 28 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCTGCTTTTACAGAATGTTGCCAAGCTGCTGAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTT GCC GAG GAC GGT GAC GCC AAG ACC GAC 576 

CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC AAG CTT GAT GAA CTT 624 

CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC 672 

AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT 720 

CGC CTG AGC CAG AGA TTT CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG 768 

TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT 816 

CTG CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT 864 

GAA AAT CAG GAT TCG ATC TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA 912 

CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG 960 

ATG CCT GCT GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG 1008 

GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG 1056 

TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG 1104 

CTG CTG AGA CTT GCC AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT 1152 

GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT 1200 

AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG 1248 

CTT TTT AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT 1296 

CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 1344 

GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT 1392 

GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC CjTG 1440 

AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA G^C 1488 

ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA 1536 

GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA 1584 

ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA 1632 

CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC 1680 

AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT 1728 

TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC 1776 

GAG GAG GGT AAA AAA CTT GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA 1824 

TAA 1827 
6 h#Di;-:i&®tt 
SfflO&'Z : 6 3 2 E^JOSS : 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
15 10 15 

Glu Glu Asd Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asd Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 
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(16) 

29 30 
115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu lie Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165; 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 

275 280 285 

His Cys lie Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Ala Glu Asp Gly Asp Ala 

370 375 380 

Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Glu 
385 390 395 400 

Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys 

405 410 415 

Glu Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu 

420 425 430 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val 

435 440 445 

Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His 

450 455 460 

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val 
465 470 475 480 

Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg 

485 490 495 . 

Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe 

500 505 510 

Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala 
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31 32 
515 520 525 

Glu Thr Fhe Thr Phe His Ala Asp lie Cys Tbr Leu Ser Glu Lys Glu 

530 535 540 

Arg Glu He Lys Lys Glu Thr Ala Leu Val Glu Leu Yal Lys His Lys 
545 550 555 560 

Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Pbe Ala 

565 570 575 

Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe 

580 585 590 

Ala Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly 

595 600 605 

Leu Tyr Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys 
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610 615 
Ala Glu Gly Ala Gly Asp Ala Lys 
625 630 632 



620 



E3*JcDS$i: cDNA to mRNA 



18 3 0 



20 



ft»£3El-e*|: CDS 
#£{4® : 1 . . 18 3 0 
: E 



ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG (JGA 
GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT (Jri 
CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 
GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 
AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 
CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 
CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 
CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 
CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 
AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 
AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 
TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 
GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 
CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 
AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 
GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 
TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 
CAC TGC AH GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 
TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 
GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 
AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 
ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 
GAA TGC TAT GCC AAA GTG TTC GAT GAA TTC GCC GAG GAC GGT GAC GCC 
AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC AAG GAA 
TTC AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAC TGT 
GAG CTT TTT AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA TTA 
GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA 
GAG GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT 



48 
96 
144 
192 
240 
288 
336 
384 
432 
480 
528 
576 
624 
672 
720 
768 
816 
864 
912 
960 
1008 
1056 
1104 
1152 
1200 
1248 
1296 
1344 
1392 
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33 34 

CCT GM GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC 1440 

CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA 1488 

GTC ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT 1536 

TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA GAG TTT AAT GCT 1584 

GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG 1632 

AGA CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTGA AAC AC AAG 1680 

CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA 1728 

GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT 1776 

GCC GAG GAG GGT AAA AAA CTT GTT GCT GCA AGT CAA GCT GCC TTA GGC 1824 

TTA TAA 1830 
E5»J#*f : 8 h^Dy-: Efitt 

: 6 o 9 rnnomm : 9>W& 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
1 5 10 15 

Glu Glu Asn Phe Lys Ala Leu Val Leo He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu Qis Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 
275 280 285 
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35 36 
His Cys He Ala Glu Val Gla Asn Asp Gla Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leo Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu 

370 375 380 

Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Lys Gin Leu Gly 
385 390 395 400 

Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val 

405 410 415 

Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly 

420 425 430 

Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro 
Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu 

450 455 460 

His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr G^u 
465 470 475 4&) 

Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu 

485 490 495 

Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala 

500 505 510 

Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 

515 520 525 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin 

530 535 540 

Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys 
545 550 555 560 

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 

565 570 575 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu Tyr Met Ala Glu Asp Gly 

580 585 590 

Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala 
595 600 605 

Lys 
609 

E5U§^:9 E#)COfiS:cDNA to mRNA 

WftO&Z : 1 8 3 0 E3*J<0ftia 
WMom : &® : C D S 

«<D& : r^SB : 1 . - 18 3 0 

h#Dv— : ufjBtt 4$a&ft5£Ufc#i£ : E 

S8I 

ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 
GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 96 
CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 
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(20) 



-53500 



37 



38 



E*U#^ : 1 0 
WMO&Z : 7 3 

&mm : mm 



mm^ : 1 1 

E*W!>*S : 7 3 

bh®s : mm 



Efl## : 1 2 



GAA TTT GCA AAA ACA TGT 6TA GCT GAT GAG TCA GCT GAA MT TGT GAC 192 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC nA TAT GAA ATT GCC 432 

AGA AGA k CAT CCT TAC; TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 576 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 624 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 672 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 720 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 768 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 816 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 864 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 912 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 960 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1008 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1056 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1104 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT GTG GAA GAG 1152 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1200 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1248 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1296 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT, GAA GCA AAA AGA ATG CCC 1344 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1392 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1440 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1488 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1728 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAC ATG GCC GAG GAC GGT 1776 
GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC 1824 

AAG TAA 1830 

* E^®a&:tt0WK ^DNA 

WM 

GATCC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT 50 
GAG GGT GCC GGT GAC GCC AAG TA 73 

miomm^omm mdna 

7>^ir>* : Ye s 

}& 

AGCTTA CTT GGC GTC ACC GGC ACC CTC AGC CTT CTC AGC TTG GTC GGT CTT 51 
GGC GTC ACC GTC CTC GGC CAT G 73 

50 : 2 8 
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(21) ftB!¥8-5 3 50 0 

39 40 

E#J©I! : * htfny- : tftfgtt 

* E5U©«H:*S©8[B MDNA 

E?U 

AGACCATGGA TGCACACAAG AGTGAGGT 28 

E?JS*i : 1 3 ^«S©& : -#® 

E?]©fi£ : 2 0 h#Dy- : 

E3*J©I!:&& E#!©aS :*&©«& MDNA 

EHI 

AATAAGCTTT TGATCTTCAT 20 

EM## : 1 4 10+m<D& : -*» 

E#l©:6£:20 h#Di?-:iiJa« 

mn<om:WiM * E?»]©a& : te©&R ^sdna 

E#l 

AGCAAGCTTT GGCAACAGGC 20 

E?J#*t : 1 5 itm<D& : — *« 

EH©** : 2 9 h#ns;- : l4jg« 

E?«©S!:&& * E#l©a® : *S©»K MDNA 

EH 

AGCAAGCTTG ATGAACTTCG GGATGAAGG 29 

E^J#^ : 1 6 £>♦«©» : — *« 

E#)©fi£ : 2 4 h#ni?- : fgfflMft 

AGCGAATTCA TCGAACACTT TGGC 24 

E?B## : 1 7 *ig©Sc : — 

EM©*S : 2 9 haPny- : JU/Ok 

E#l 

AGCGAATTCA AACCTCTTGT GGAAGAGCC 29 

E5WH* : 1 8 30*m ©ft : — *« 

E50©*S : 4 0 Wny- : \M.m*k 

E£l©£l:ttB ^ EM©*»:«©8* ^DNA 

mm 

AAGAAGCTTG AATTCACATG TATAAGCCTA AGGCAGCTTG 40 

E?J#*t : 1 9 *8©ft : -*« 

EM©ft£ : 2 5 MBny- : i&flMK. 

E#1©S:&K * E*J©MH : «©«» ^DNA 

EH 

AGCCCATGGC CGAGGACGGT GACGC 25 

E***l : 2 0 ^T5rSa<^St : — *« 

E?9©«S : 2 9 h#Dx- : jURIk 

E£l©9:80t * E5!l©fflH:ft©ttB MDNA 

EH 

AGCCCATGGC TTGGCGACAC CGGCACCCT 29 

EH#*f : 2 1 ♦»©»: : — *® 

EH©fi3 : 2 9 h#D : mmk 

EH©S:&K ♦ EH©SH : 4&©ttK 

EH 

AGCAAGCTTG CCGAGGACGG TGACGCCAA 29 

EH#*t : 2 2 50 E5»J©fi* : 2 6 
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(22) 



8-53500 



mmn : 2 3 
mmo&z : 2 9 



E#!#*t : 2 4 
E?J<Og£ : 2 9 



E*»J#*t : 2 5 
E*fl0>S2 : 7 1 

B9k>s : sk 



41 



AGCAAGCTTG GCGACACCGG CACCCT 



AGCGAATTCG CCGAGGAOGG TGACGCCAA 



E3*J 

AGCGAATTCC TTGGCGACAC CGGCACCCT 



E^J 



42 



* E#ltf>SS : *fi<0&& nftDNA 

26 

*«Se>» : -4* 
^ E^JOS® : <fitf>&& pSDNA 

29 

i0*«g©& : -#« 
h#Dv-:it||« 

★ E?J<2S& : te<E>#K fiSDNA 

29 

: 



CC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 50 



GGT GCC GGT GAC GCC AAG TAA 

[01] JgS^^— pTL2BmI<0«j£0T&£. 
[02] S D S — P A G ES§R0T?fe^>. 
[0 3 ] »>XX^ y hfflKBT**. 

[04] «iiB«flH«ettMeis*«« a r^?7 a cft 

[0i] 



SV40 
terminator 



SV40 

promoter 

hCMV 
promoter 



71 



3 5] »I^^-pRL2LOifi0T»^ 
36] 5!i^^-pRL2M©MT»?>. 
3 7] %^^^-pTL2MCO«|JS0"C^^o 
38] fHS'W*— pTL2Bm<D«J&0T&5. 



[02] 




[03] 



200 fcO» 

iteko* 
eeuta — — 



e sa e 



42kO« — ™ 

aokOa— ™ ^ 2 



SV40 
terminator 



tiekf>» — 

aohOa — 
tTkDa— 



-1600- 



(23) 



4*ra^P8- 5 3 5 0 0 
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(24) 



-53500 



(51) Int. CI.' 

//(C12N 1/19 

C 1 2 R 1:645) 

(C 1 2 P 21/02 

C 1 2 R 1:645) 



F I 



»«JMJl«SSm#^illK^iRBni50Sm 



(72)52W# UBS W5I 
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